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(54) A transceiver and a method for receiving a RF signal in a transceiver 



(57) The invention relates to a transceiver and a 
method for receiving a RF signal in a transceiver. The 
invention relates in particular to mobile stations of mo- 
bile telecommunication systems that employ both time 
division duplex (TDD) and frequency division duplex 
(FDD) to provide isolation between transmission and re- 
ception. An idea of the invention is to control (29) the 
bias of the LNA-type preamplifier (2) in the reception in 
such a manner that when receiving during transmission, 



a greater bias is used than when transmission is not tak- 
ing place. This way the amplifier will have a great bias 
when a signal from the transmitter part (17-26) is cou- 
pled to the receiver part, and since increasing the bias 
will improve the linearity of the amplifier (2), less unwant- 
ed components will appear in the amplifier. The mean 
power consumption in the receiver will, however, remain 
reasonably small because a small bias will be used dur- 
ing the times when no transmission is taking place. 
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Description 

[0001] The invention relates to a transceiver and a 
method for receiving a RF signal in a transceiver. The 
invention relates in particular to mobile stations of mo- 
bile telecommunication systems that employ both time 
division duplex (TDD) and frequency division duplex 
(FDD) to provide isolation between transmission and re- 
ception. 

[0002] The technical background of the invention can 
be seen in the development work towards future mobile 
telecommunication system generations. This develop- 
ment work aims e.g. at mobile stations having a higher 
data transmission capacity and mobile stations capable 
of handovers between different channel types in which 
the modulation, carrier wave bit rates, frame and burst 
structures, channel intervals, transmission power and 
the duplexing methods used may be different. Duplex- 
ing refers to the separation of traffic in the transmit and 
receive directions in a communication connection be- 
tween two transceivers. The present invention relates 
in particular to the use of different duplexing methods, 
either time division duplex (TDD) or frequency division 
duplex (FDD), and hence to mobile stations and their 
transceivers that may use different duplexing methods 
and frequency bands. 

[0003] As transceivers use one antenna circuit for 
both transmission and reception, the transmission sig- 
nals generated in the transmitter part of the transceiver 
may be coupled to the receiver, which is problematic. 
Such a signal may in the preamplifier of the receiver 
cause unwanted components at the receive frequency 
if the linearity of the preamplifier is not adequate. 
[0004] In time-division systems, the coupling of the 
transmission signal to the receiver circuit is convention- 
ally prevented in such a manner that for the duration of 
reception the antenna is connected to the receiver and 
for the duration of transmission it is connected to the 
transmitter by means of a fast semiconductor switch, 
whereby the antenna coupling will not provide for a di- 
rect signal path between the transmit and receive cir- 
cuits. Fig. 1 shows one such known switch arrangement, 
where antenna A is connected by means of a logic-con- 
trolled RF switch K to the input of the receive branch of 
a mobile phone and to the output of the transmit branch. 
In addition to the RF switch K the antenna switch ar- 
rangement comprises filters S 1 and S 2 . For transmis- 
sion, a logic control block L forces the switch K into po- 
sition T. Then the purpose of the filter S 2 on the transmit 
side is to attenuate unwanted signals outside the trans- 
mit band, such as output frequency harmonics and other 
distortions, oscillator leak signals and other spurious 
emissions, as well as to filter out noise outside the trans- 
mit band especially on the receive band so that the sig- 
nal will propagate via the filter S t on the receive side to 
the receiver RX. The receive-side filter Sj attenuates in 
the signal coming through the antenna A unwanted 
components outside the receive band and protects the 



sensitive low-noise-type (LNA) preamplifier from the 
high-power transmitter signal, in addition, the RX-side 
fitter S-j attenuates spurious emissions outside the re- 
ceive band propagating in the opposite direction from 
5 the receiver RX towards the antenna A. 

[0005] The basic GSM system, for example, uses 
both time-division and frequency-division duplexing in 
such a manner that transmission and reception take 
place both at different times and at different frequencies. 

10 However, for data transmission applications that require 
higher transmission capacity, a so-called high-speed 
circuit-switched data (HSCSD) service has been devel- 
oped whereby multiple time slots in a TDMA frame can 
be used for one and the same connection. Since there 

is are only 8 time slots in a TDMA frame, a situation easily 
arises in which the multiple downlink and uplink time 
slots used by a particular connection cannot be selected 
such that the transmit and receive time slots are not si- 
multaneous. Therefore an operating mode is required 

20 jn which the transmission and reception are at least part- 
ly simultaneous. Solutions have also been proposed for 
next-generation mobile telecommunication systems in 
which frequency-division full duplex is used in addition 
to time-division duplexing. 

25 [0006] In frequency-division systems in which trans- 
mission and reception occur simultaneously it is not pos- 
sible to use an antenna switch because the transmission 
and reception circuits need to be connected to the an- 
tenna at the same time. 

30 [0007] In FDMA-based mobile phones the unit used 
to isolate the receive and transmit signals at different 
frequencies is often a duplex filter, which is also appli- 
cable to a TDMA mobile phone. Fig. 2 shows a known 
arrangement based on a duplex filter DPLX, in which 

55 the duplex filter comprises two, typically bandpass-type, 
filters S^ and S 2 such that on the receive band the 
transmit filter S' 2 shows a very high or low impedance 
to the antenna and the receive filter S\ shows the an- 
tenna impedance, i.e. is matched to it. Correspondingly, 

to on the receive band, due to electrical interconnection, 
the receive filters^ shows a very high or low impedance 
to the antenna and the transmit filter S 2 is matched to 
the antenna impedance. The other tasks of the filters S^ 
and S' 2 are the same as those of the filters S-, and S 2 in 

45 the system according to Fig. 1 . 

[0008] Thus on the transmit band the transmit-fre- 
quency signal sees the receive filter S\ as a very high 
or low impedance which attenuates the signal so that it 
is not too strong when it reaches the receiver. The trans- 

50 mit filter S 2 does the same for the receivef requency sig- 
nal. 

[0009] Since in a time-division multiple access (TD- 
MA) system the transmission and reception take place 
in different time slots and at different frequencies the re- 
55 quirements on the duplex filter need not be as strict as 
generally in frequency-division analog phones, which 
has lead to more compact duplex filters. On the other 
hand, the current communication frequencies will be- 



2 



SDOClD:<EP__ 11 20921 A2 i * 



3 



EP1 120 921 A2 



4 



come cramped as the number of mobile phone users 
Increases, whereby it is possible that the transmit and 
receive frequencies must be located very near each oth- 
er, i.e. the duplex interval must be made narrower. This 
will make it substantially more difficult to achieve a suf- 
ficient stop-band attenuation. However, the attenuation 
of the duplex filter should be as good as possible in order 
to sufficiently attenuate the powerful transmit-frequency 
signal with respect to the strength of the received signal. 
It is indeed difficult to achieve sufficient attenuation in 
frequency-division full-duplex operation without resort- 
ing to space-consuming structures and high manufac- 
turing costs. 

[0010] One possible solution is to use amplifiers with 
a better linearity in the amplifier stages of the receiver 
and thus prevent the occurrence of unwanted signals at 
the receive frequency. The drawback of this solution is, 
however, that such amplifiers consume more power and 
in mobile phones, for example, a low power consump- 
tion is a very important property. 

[001 1 ] The object of the present invention is to provide 
a solution by means of which the reception noise level 
can be made low in various duplexing methods, yet at 
the same time keeping the power consumption of the 
receiver small. 

[0012] To accomplish the object mentioned above it 
is an idea of the invention to control the bias of the LNA- 
type preamplifier in the reception in such a manner that 
when receiving simultaneously with transmission, a 
greater bias is used than when transmission is not taking 
place. This way the amplifier will have a strong bias 
when a signal from the transmitter part is coupled to the 
receiver part, and since increasing the bias will improve 
the linearity of the amplifier, less unwanted components 
will appear in the amplifier. The mean power consump- 
tion in the receiver will, however, remain reasonably 
small because a small bias will be used during the times 
when no transmission is taking place. Bias control is ad- 
vantageously realized in the first amplifier stage of the 
receiver. 

[0013] By "bias" it is here meant the bias voltage or 
bias current of the amplifier stage, depending on the 
type of the amplifier stage. 

[0014] The method according to the invention for re- 
ceiving and transmitting a RF signal in a transceiver, 
where the reception of the RF signal takes place in a 
first mode not simultaneously with the transmission and 
in a second mode simultaneously with the transmission 
and where the simultaneous transmission and reception 
are realized using transmit and receive signals of differ- 
ent frequencies, is characterized in that in said first 
mode the amplifier bias in the receiver is set to a first 
bias value and in said second mode the amplifier bias 
in the receiver is set to a second bias value, said second 
bias value being greater than said first bias value. 
[0015] The transceiver according to the invention for 
transmitting and receiving RF signals, which arrange- 
ment comprises an amplifier operating at a receive fre- 



quency for amplifying a receive signal, a means for re- 
ceiving a RF signal in a first mode not simultaneously 
with the transmission and in a second mode simultane- 
ously with the transmission , and a means for performing 

5 simultaneous transmission and reception at different 
frequencies, is characterized in that the arrangement 
comprises a means for setting the amplifier bias in the 
receiver to a first bias value in said first mode and to a 
second bias value in said second mode, whereby said 

10 second bias value is greater than said first bias value. 
[0016] The invention also pertains to a mobile station 
comprising a transceiver for transmitting RF signals to 
a mobile telecommunication system and for receiving 
RF signals from a mobile telecommunication system, 

is which transceiver comprises an amplifier operating at a 
receive frequency for amplifying a receive signal, and 
which mobile station comprises a means for receiving a 
RF signal in a first mode not simultaneously with the 
transmission and in a second mode simultaneously with 

20 the transmission and for performing simultaneous trans- 
mission and reception at different frequencies, charac- 
terized in that it additionally comprises a means for set- 
ting the amplifier bias in the receiver to a first bias value 
in said first mode and to a second bias value in said 

25 second mode, whereby said second bias value is great- 
er than said first bias value. 

[0017] Advantageous embodiments of the invention 
are specified in the dependent claims. 
[0018] The invention is described in more detail in the 
30 following with reference to the accompanying drawings, 
where 

Fig. 1 shows a simplified block diagram of a prior- 
art RF part in a transceiver employing a du- 
35 plex filter to isolate the transmit and receive 

signals, 

Fig. 2 shows a simplified block diagram of a prior- 
art RF part in a transceiver employing a du- 
40 piex filter to isolate the transmit and receive 

signals, 

Fig. 3 shows a flow diagram of a method according 
to the invention for transmitting and receiv- 
^5 jng a RF signal, 

Fig. 4 shows a block diagram of a transceiver ac- 
cording to the invention, 

so Fig. 5a shows a circuit diagram of a differential 
preamplifier circuit that can be used as a part 
in a receiver according to the invention, 

Fig. 5b shows a circuit diagram of a preamplifier 
55 stage realized with one transistor, which 

preamplifier stage can be used as a part in 
a receiver according to the invention, 
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Fig. 5c shows a circuit diagram of a second pream- 
plifier stage realized with one transistor, 
which preamplifier stage can be used as a 
part in a receiver according to the invention, 

Fig. 6 shows a circuit diagram of a bias current 
'generating circuit according to the invention 
which can be used as a part in a receiver ac- 
cording to the invention, and 

Fig. 7 shows a block diagram of a mobile station 
according to the invention. 

[0019] Figs. 1 and 2 were already discussed above in 
connection with the description of the prior art. 
[0020] Fig. 3 shows a flow diagram of a method ac- 
cording to the invention for transmitting and receiving a 
RF signal. First, a connection is established between 
two transceivers such as a mobile station and base sta- 
tion, step 30. After that it is checked whether the con- 
nection is at that moment using transmission which is 
simultaneous with reception, step 32. If simultaneous 
transmission is not used, a first, lower, bias value is set 
to the preamplifier LNA in the receiver, step 36. This way 
the power consumption of the preamplifier is minimized. 
If simultaneous transmission is used, a second, higher, 
bias value is set to the preamplifier, step 34. This way 
the preamplifier will operate on a linearly larger dynamic 
range and the distortion caused by unwanted signals 
originating from the transmitter will be reduced. 
[0021] Subsequently it is checked whether the con- 
nection is still active, step 38. If the connection is active 
and the simuttaneity/non-simultaneity of the transmis- 
sion has changed, the bias current setting is changed, 
steps 32 to 36. When the connection is no longer need- 
ed, it is released, step 39. 

[0022] It should be noted that the bias value of the 
amplifier in the receiver may take more than two values. 
The bias value may depend on the power of the trans- 
mitter, for example. If the transmitter power is high, more 
noise will be coupled to the receiver, whereby it is ad- 
vantageous to use a bias value greater than for a low 
transmission power. 

[0023] In addition, it can be thought that during mo- 
ments when there is no need to receive a signal the bias 
is set to a very small value in order to minimize power 
consumption. This value could be smaller than the first 
bias value mentioned above, even zero. 
[0024] Fig. 4 shows a block diagram of a transceiver 
according to the invention. A duplex filter is connected 
to an antenna and, in the receiver part, to a preamplifier 
2. Following the preamplifier, the amplified RF signal is 
brought to a bandpass filter 3 and mixed to an interme- 
diate frequency IF1 in a mixer 4. For mixing, a local os- 
cillator frequency L01 is generated by a synthesizer 
comprising a voltage-controlled oscillator 13 and a 
phase-locked loop 15. The IF signal is further conducted 
to an I F bandpass filter 5 and ampl if ied by an I F amplifier 



6. The amplified IF signal is then filtered 8 and further 
conducted to a demodulator, advantageously an l/Q de- 
modulator, in which by means of a second local-oscilla- 
tor-frequency signal L02, signals l-RX and Q-RX are 
5 generated and advantageously filtered. The local oscil- 
lator frequency L02 is generated by a synthesizer com- 
prising a voltage-controlled oscillator 14 and a phase- 
locked loop 1 6. 

[0025] According to the invention, the bias of the 
10 preamplifier 2 is controlled according to whether or not 
simultaneous transmission is used. For the generation 
of the controllable bias current/voltage the receiver has 
a controlled bias generator 29. The bias generator is 
controlled by a microprocessor, for example. On the ba- 
ts sis of the control the bias generator may generate two 
unequal bias current values, say 5 mA and 10 mA, or 
the bias current may be controlled so as to be set to 
several mutually alternative bias current values with a 
plurality of bits. The bias generator may be controlled e. 
20 g. in such a manner that the microprocessor first sets 
on a data bus a binary value to which the bias current 
should be set. Having set the data on the bus the proc- 
essor changes the status of the ENABLE signal, where- 
by the next change of status in the bus clock signal CLK 
25 causes the new data to be stored in the bias generator 
and the bias current to be changed correspondingly. Al- 
so the other blocks in the receiver, such as synthesizers, 
for example, are controlled by a microcontroller through 
the bus. 

30 [0026] The bias generator may be advantageously 
implemented on the same integrated circuit with the mix- 
er 4, amplifier 6, demodulator 12 and the associated fil- 
ters. The preamplifier LNA may be a discrete compo- 
nent or it may be integrated on the same circuit with the 

35 above-mentioned elements. 

[0027] In the transmitter, the transmit signal l-TX, Q- 
TX is conducted to a modulator 21 , advantageously an 
l/Q modulator, to which there is brought, in addition to 
the transmit signal, also a local oscillator signal L04 for 

*o the modulator. The modulated signal is further conduct- 
ed to a mixer 20 where the signal is mixed to a transmit 
frequency FTX by means of a local oscillator signal LOS. 
From the mixer 20 the signal is conducted through a 
transmit-frequency RF filter 19 to a power amplifier 18 

45 from which the amplified signal is conducted via a power 
detector 17 and duplex filter I to an antenna ANT. The 
local oscillator signal L04 is generated by a synthesizer 
comprising a voltage-controlled oscillator 24 and a 
phase-locked loop 26, and the local oscillator signal L05 

so is generated by a synthesizer comprising a voltage-con- 
trolled oscillator 23 and a phase-locked loop 25. The 
synthesizers in the transmitter are controlled by a mi- 
crocontroller through a bus. Also the power amplifier 1 8 
in the transmitter is controlled by a microcontroller. The 

55 microcontroller sets the correct amplification value for 
the power amplifier and uses the ENABLE signal to 
switch the amplifier into active state for the duration of 
transmission and advantageously into passive state at 
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other times. 

[0028] The LNA of a receiver according to the inven- 
tion can be realized using a differential amplifier, for ex- 
ample. Active components in radio apparatuses are of- 
ten differential, especially in microchip constructions, s 
which means that the active components have two in- 
puts and two outputs, whereby the input signal is a var- 
ying voltage across the two inputs and the output signal 
is a varying voltage across the two outputs. An advan- 
tage of the differential structure is that there is less com- 
ponent performance variation caused by the manufac- 
turing process. 

[0029] Fig. 5a shows a differential amplifier 50 which 
can be used as a part of a receiver according to the in- 
vention. It has inputs RF+ and RF- as well as outputs 
OUT1 and OUT2 provided with decoupling capacitors. 
As amplifying components there are two transistors Q1 
and Q2 to the collectors of which it is brought a positive 
supply voltage Vcc via collector resistors RC and the 
emitters of which are connected to ground potential 
through emitter resistors RE and a constant current 
source Idiff. To bias the transistors Q1 and Q2 to the 
correct operating point a bias voltage Vb controlled ac- 
cording to the invention is brought, in addition to the in- 
put signal, to the bases of both transistors via biasing 
resistors Rb. Alternatively, a controlled current genera- 
tor may be used to generate the bias current in which 
case the bias resistors Rb are not needed. The output 
signal is taken from the collectors of the transistors Q1 
and Q2. 

[0030] A drawback of the differential amplifier is that, 
compared to an amplifier stage realized with one tran- 
sistor, a pair of transistors causes a greater power con- 
sumption and more noise. One alternative to the differ- 
ential amplifier is indeed a single-input and single-out- 
put component in which the input signal is a varying volt- 
age across the input and a fixed ground potential and 
the output signal is a varying voltage across the output 
and a fixed ground potential. Such a preamplifier stage 
can be realized using e.g. one transistor or a plurality of 
cascade-connected transistors. 

[0031] Fig. 5b shows a one-transistor preamplifier 51 
which can be used as a part in a receiver according to 
the invention, it has an input RF and output OUT, isolat- 
ed by matching networks. As an amplifying component 
there is a transistor Q3 to the collector of which a positive 
supply voltage Vcc is brought via an inductance Lcc 
which separates the high-frequency signal. The emitter 
of the transistor is connected to ground potential via a 
current source I e. To bias the transistor Q3 to the correct 
operating point a bias voltage Vb controlled according 
to the invention is brought, in addition to the input signal, 
to its base via biasing resistors Rb. Alternatively, a con- 
trolled current generator may be used to generate the 
current. Additionally/alternatively the bias may be con- 
trolled by controlling the current in the current source le. 
The output signal is taken from the collector of the tran- 
sistor Q3. 



[0032] Fig. 5c shows a second preamplifier 52 which 
can be used as a part in a receiver according to the in- 
vention. It has an input RF and output OUT, isolated by 
matching networks. As an amplifying component there 
is a transistor Q4 to the collector of which a positive sup- 
ply voltage Vcc is brought via a current source Ic. The 
emitter of the transistor is connected to ground potential. 
To bias the transistor Q4 to the correct operating point 
a bias voltage Vb controlled according to the invention 
is brought, in addition to the input signal, to its base via 
biasing resistors Rb. Alternatively, a controlled current 
generator may be used to generate the current. Addi- 
tionally/alternatively the bias may be controlled by con- 
trolling the current in the current source Ic. The output 
signal is taken from the collector of the transistor Q4. 
[0033] Fig. 6 shows a circuit diagram of a bias current 
control circuit which can be used to control the bias of 
a LNA according to the invention. The current l REF of a 
reference current source is mirrored to a bias current 
circuit comprising other transistors. The current Ibiasb 
through transistor Q B iasb provides for the constant ba- 
sic element of the bias current l B j AS . Transistors Q1 , 
Q2, QN andQIS, Q2S, QNS constitute N parallel 
series connections and the sum current l 1f l 2 , .... I N 
through said transistors constitutes the variable element 
of the bias current I B ias- Control lines CTRL 1 , 2, N 
are used to control the transistors Q1S, Q2S, .... QNS 

functioning as switches. Transistors Q1 , Q2 QN may 

be mutually binary-weighted so that the transistors Q1 S , 
Q2S, QNS which are connected in series with them 
and which are controlled by the control lines CTRL 1 , 
2, N can be used to raise the current l BlAS by 2 N -1 
different levels, i.e. the current may take 2 N values. Bi- 
nary weighting of the currents is achieved e.g. by con- 
necting transistors in parallel so that Q1 comprises one 
transistor, Q2 comprises two transistors, etc. In field ef- 
fect transistors (FETs) the currents may also be set by 
dimensioning the channel widths. If e.g. just two control- 
lable bias current values are needed, transistors Q2 to 
QN and Q2S to Q2N are not needed. In addition, the 
bias current control circuit advantageously comprises a 
latch connected to the control lines CTRL 1 to N to which 
the desired control data may be set by means of a mi- 
crocontroller (not shown), for example. 
[0034] Fig. 7 shows a simplified block diagram of a 
mobile station 700 according to the invention. The mo- 
bile station comprises an antenna 701 to receive a radio- 
frequency (RF) signal transmitted by a base station. The 
received RF signal is directed by a duplex filter 702 to 
a RF receiver 711 according to the invention in which 
the signal is amplified and down-converted. The signal 
is then detected and demodulated in block 712. In block 
711 or 712 the received signal is also converted digital. 
Block 713 performs decoding, including decryption and 
deinterleaving. After that, block 730 performs signal 
processing in accordance with whether the information 
transmitted is speech or data. Data can be stored as 
such in the mobile station's memory 704 or, alternatively, 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP1 120 921 A2 



10 



the processed data are transferred after signal process- 
ing to a possible external device such as a computer. 
Possible processed speech signal is conducted to an 
earphone 744. A control unit controls the above-men- 
tioned reception blocks in accordance with a program 
stored in the unit. 

[0035] Transmission from the mobile station is e.g. as 
follows. First, in block 721 the control unit 703 encodes, 
including interleaving and encryption, the signal to be 
transmitted (data/speech) obtained e.g. from a micro- 
phone 745 and processed in block 733. Bursts are gen- 
erated from the encoded data in block 722 which bursts 
are modulated and amplified into a RF signal in block 
723. The RF signal to be transmitted is taken to an an- 
tenna 701 through a duplex filter 702. Also these 
processing and transmission functions are controlled by 
the control unit 703. 

[0036] In addition, Fig. 7 shows a keypad 731 and dis- 
play 732 that are found on an ordinary mobile station. 
The blocks in a mobile station according to the invention, 
except the RF receiver, can be realized using compo- 
nents which are known as such. However, the control 
unit controlling the blocks performs the block control 
functions according to special software, thus accom- 
plishing the above-described block functions according 
to the invention. 

[0037] The embodiments described above are natu- 
rally exemplary only and do not limit the invention. Es- 
pecially it should be noted that the application of the in- 
vention is not limited to the transmission systems, chan- 
nel uses, modulation methods or signal conversions 
mentioned above. For example, the transceiver could 
use direct conversion technology or D/A and A/D con- 
versions could be performed at different stages of the 
signal chain. In addition to GSM, the invention is appli- 
cable to other mobile telecommunication systems as 
well, such as CDMA, NMT, IS-95, WCDMA, UMTS and 
IS-136. 



Claims 

1 . A method for receiving and transmitting a RF signal 
in a transceiver, where the reception of the RF sig- 
nal takes place in a first mode not simultaneously 
with the transmission and in a second mode simul- 
taneously with the transmission and whereby the si- 
multaneous transmission and reception are per- 
formed using transmit and receive signals of differ- 
ent frequencies, characterized in that in said first 
mode the bias of the amplifier (2) in the receiver is 
set to a first bias value (36) and in said second mode 
the amplifier bias in the receiver is set to a second 
bias value (34), said second bias value being great- 
er than said first bias value. 

2. A method according to claim 1, characterized in 
that the transmitter is switched into active state for 



the duration of transmission and into passive state 
at other times, whereby the amplifier bias in the re- 
ceiver is set to the first bias value (36) when the 
transmitter amplifier is switched into passive state 
s and the amplifier bias in the receiver is set to the 

second bias value (34) when the transmitter ampli- 
fier is switched into active state. 

3. A method according to claim 1 or 2, characterized 
10 in that the bias control (34, 36) is performed in the 

first amplifier stage (2) of the receiver. 

4. A method according to any one of the preceding 
claims, characterized in that in said second mode 

15 the bias value is determined on the basis of the 
transmission power used. 

5. A method according to any one of the preceding 
claims, characterized in that when the RF signal 

20 reception is in the passive state the receiver bias is 
set to a third bias value which is smaller than said 
first bias value. 

6. A method according to any one of the preceding 
25 claims, characterized in that the RF signal is re- 
ceived from a mobile telecommunication system 
and the RF signal is transmitted to a mobile tele- 
communication system. 

30 7. A method according to claim 6, characterized in 
that the reception and transmission are performed 
as bursts transmitted in time slots of aTDMA frame, 
whereby in the first mode the burst received is not 
simultaneous with the bursts transmitted and in the 

35 second mode the burst received is simultaneous 
with the burst transmitted. 

8. A transceiver for transmitting and receiving RF sig- 
nals, which arrangement comprises an amplifier (2, 

*o 711) operating at a receive frequency for amplifying 
a receive signal, a means (1-16, 701-713) for re- 
ceiving a RF signal in a first mode not simultane- 
ously with the transmission and in a second mode 
simultaneously with the transmission, and a means 

45 for performing simultaneous transmission and re- 
ception at different frequencies, characterized in 
that the arrangement comprises a means (29, 703, 
711) for setting the bias of the amplifier (2, 711) in 
the receiver to a first bias value in said first mode 

50 and to a second bias value in said second mode, 
said second bias value being greater than said first 
bias value. 

9. A transceiver according to claim 8, characterized 
55 in that it comprises a first filter (1 , 702) between an 

antenna (ANT, 701 ) and a receive amplifier (2, 71 1 ) 
to attenuate a transmit-f requency signal, and a sec- 
ond filter (1, 702) between an antenna (ANT, 701) 
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and a transmit amplifier (1 8, 723) to attenuate a re- 
ceive-frequency signal. 

10. A transceiver according to claim 8 or 9, character- 
ized in that it comprises a means (29, 703, 711) for 
setting the receiver amplifier bias to a first value 
when the transmitter amplifier is in passive state 
and for setting the receiver amplifier bias to a sec- 
ond value when the transmitter amplifier is in active 
state. 



17. A mobile station according to claim 15 or 16, char* 
acterized in that it is substantially associated with 
a GSM -type system and comprises a means for 
transmitting information in accordance with the 

5 high-speed circuit-switched data (HSCSD) service. 

18. A mobile station according to claim 15 or 16, char- 
acterized in that it is associated with the UMTS sys- 
tem. 

10 



11. A transceiver according to any one of claims 8 to 

10, characterized in that said bias-controlled am- 
plifier (2) is the first amplifier stage in the receiver. 

12. A transceiver according to any one of claims 8 to 

11, characterized in that said bias-controlled am- 
plifier (2) is a low-noise amplifier (LNA). 



13. A transceiver according to any one of claims 8 to 20 
12, characterized in that it comprises a means (29, 
703, 711 ) for setting the receiver amplifier bias to a 
third bias value, which is smaller than said first bias 
value, when the reception is in passive state. 

25 

14. A transceiver according to any one of claims 7 to 
1 1 , characterized in that it comprises a means (29, 
703) for determining the bias value on the basis of 
the transmission power used (17, 18, 723) in said 
second mode. 30 



15. A mobile station comprising a transceiver for trans- 
mitting RF signals to a mobile telecommunication 
system and for receiving RF signals from a mobile 
telecommunication system, which transceiver com- 35 
prises an amplifier (2, 711) operating at a receive 
frequency for amplifying a receive signal, and which 
mobile station comprises a means (1-16, 701-713) 

for receiving a RF signal in a first mode not simul- 
taneously with the transmission and in a second *o 
mode simultaneously with the transmission and a 
means for performing simultaneous transmission 
and reception at different frequencies, character- 
ized in that the mobile station additionally compris- 
es a means (29, 703, 71 1 ) for setting the bias of the 45 
receive amplifier (2, 711 ) to a first bias value in said 
first mode and to a second bias value in said second 
mode, whereby said second bias value is greater 
than said first bias value. 

50 

16. A mobile station according to claim 15, character- 
ized in that it comprises a means (701-7223) for 
performing the reception and transmission in bursts 
transmitted in time slots of a TDMA frame, whereby 

in the first mode the burst received is not simulta- ss 
neous with the bursts transmitted and in the second 
mode the burst received is simultaneous with the 
burst transmitted. 
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